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1.  INTRODUCTION.  The  essence  of  the  problem  facing  the 
Heavy/Light  Forces  (H/L)  Study  was  to  evaluate  a proposed  ground 
force  configured  to  exploit  a fortified  defense  line  and  to 
compare  this  force  to  other  forces  of  about  the  same  demand  on  US 
resources. 

Under  the  current  concept,  mobile  forces  would  meet  (receive)  the 
initial  attack.  Forces  remaining  after  the  initial  defensive 
battles  would  be  used  to  restore  the  prewar  boundaries.  The  pro- 
posed alternative  concept  calls  for  a light  defensive  force 
manning  a fortified  (bunker)  line  stretching  across  the  entire 
NATO  Center  Region  (Baltic  to  the  Alps).  This  fortified  line 
would  receive  the  initial  attack,  leaving  the  mobile  force  in  re- 
serve to  counter  breakthroughs. 

A previous  analysis  had  been  conducted  using  static  indicators 
(e.g.,  WEI/WUV  scores),  but  these  were  inadequate  to  represent  the 
interactions  over  the  duration  of  a campaign.  A dynamic  analysis 
was  therefore  deemed  necessary,  and,  since  the  proposal  is  a 
theater  defense  concept,  the  use  of  a theater  combat  simulation 
appeared  to  be  the  best  approach. 

Specifically,  a theater  model  was  required  which  could  portray  the 
initial  attack  of  the  fortified  line,  the  rupture  or  defeat  of  the 
fortifications,  and  the  transition  to  maneuver  force  warfare  be- 
hind the  fortified  line.  No  dynamic  theater  combat  simulation  mo- 
del existed  at  the  beginning  of  the  H/L  Study  that  would  portray 


this  range  of  proposed  concepts.  The  best  candidate  model  avail- 
able for  modification  was  the  Concepts  Evaluation  Model  (CEM). 

2.  SPECIFIC  TASKS.  The  General  Research  Corporation  (GRC)  was 
placed  on  contract  in  October  of  1978  with  tasking  as  follows: 

a.  Participate  with  the  Army  in  the  conceptual  design  of  the 
CEM  modifications. 

(1)  Representation  of  extensive  bunker  defenses  which  are 
supported  by  highly  mobile  defensive  forces. 

(2)  Representation  of  phased  withdrawal  of  defensive  forces 
to  predetermined  defense  lines. 

(3)  Improved  representation  of  division  unit  replacement  and 
rotation  policies. 

b.  Program  the  above  and  incorporate  said  program  modifica- 
tions into  CAA's  current  version  of  the  CEM. 

3.  DESCRIPTION  OF  CEM  PROGRAM  CHANGES 

3.1  General . This  section  describes  program  changes  to  the 
CEM  which  have  been  developed,  documented,  and  tested  at  rAA  in 
support  of  the  H/L  Stu^;  The  current  version  of  the  CEM  H/L  pro- 
gram is  held  at  CAA  under  the  file  listing  71CEMBX.  Although  this 
report  fully  documents  the  CEM  H/L  changes,  it  is  not  intended  as 
a complete  description  of  the  CEM.  For  this  purpose,  the  reader 
is  referred  to  GRC  Report  0AD-CR-6Q,  Conceptual  Design  for  the 
Army  in  the  Field,  CONAF  Evaluation  Model  IV,  Parts  I,  II,  and 
III,  November  1974. 


3.2  General  Description  of  Program  Changes.  Described  below 


are  a number  of  particular  changes  accomplished  to  fulfill  the 
above  tasks.  As  it  turned  out,  it  is  not  possible  to  draw  a clear 
aistinction  of  those  changes  belonging  to  each  task.  Those 
changes  accomplished  to  represent  bunker  forces,  the  overrun  of 
these,  and  the  reinforcement  by  the  mobile  reserve  transcend  all 
of  the  tasks.  It  may  be  observed  that  the  CEM  was  originally  de- 
signed such  that  its  decision  logic  and  representation  of  combat 
implicitly  assumes  force  mobility.  Many  of  the  changes  below  were 
required  to  overcome  the  mobility  assumptions  for  border  division 
forces. 

(1)  The  bunkers  are  the  main  weapons  of  the  border  division. 
These  bunkers  may  not  move,  once  set;  therefore,  the  CEM  was  modi- 
fied to  count  each  bunker  in  each  mini  sector  of  frontage. 

(2)  The  boundaries  of  a border  division  containing  bunkers 
may  not  be  adjusted  so  as  to  concentrate  fire  against  the  at- 
tacker. As  noted,  the  bunkers  are  fixed  in  position;  conse- 
quently, the  CEM  logic  was  modified  to  prohibit  adjusting  the 
boundaries  of  a border  division. 

(3)  The  bunkers,  once  destroyed,  are  not  replaced.  This  re- 
quired the  normal  CEM  resupply  logic  to  prohibit  such  replace- 
ments/repairs. 

(4)  The  border  division  may  not  De  reconstituted  to  a re- 
serve status.  The  CEM  decision/estimation  and  replacement  logic 
had  to  be  modified  such  that  this  limitation  was  recognized. 
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(5)  The  fixed  border  unit  logic  had  to  be  blended  into  the 
conventional  mobile  unit  logic  such  that  both  types  of  units  could 
occupy  adjacent  sectors.  The  army  and  corps  estimation  logic  was 
modified  such  that  the  reinforcement  of  a border  division  by  a 
conventional  reserve  division  was  prohibited,  yet  the  same  logic 
must  continue  to  recognize  conventional  rules  for  the  reinforce- 
ment of  mobile  divisions. 

(6)  The  CEM  lacked  the  criteria  to  measure  the  defeat,  rup- 
ture, or  passing  of  a border  unit  by  the  attacker.  Two  criteria 
were  developed  and  implemented  into  the  CEM  assessment: 

(a)  A oorder  unit  is  considered  defeated  when  its  losses 
reduce  its  state  (current  firepower/full  TOE  firepower)  below  a 
user  set  threshold. 

(b)  A oorder  unit  is  considered  to  have  been  “passed"  (en- 
circled) by  the  attacker  when  both  of  its  flanks  are  exposed  to 
enemy  fire  exceeding  an  input  value. 

Given  either  of  these  two  conditions,  a border  unit's  frontage  is 
taken  over  Dy  a moDile  division. 

(7)  A capability  previously  existed  in  the  CEM  to  replace 
weak  Blue  divisions  with  stronger  divisions  from  an  army  reserve 
pool.  The  capability  was  expanded  to  accommodate  replacement  of 
overrun  border  units,  weak  mobile  units,  and  to  provide  a mobile 
reserve.  Prior  to  the  army  and  corps  estimations,  a reserve  divi- 
sion is  notionally  assigned  to  those  corps  whose  previous  cycle 
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estimation  indicated  a need  for  additional  firepower.  This  ex- 
panded allocation  logic  was  blended  into  the  border  unit  replace- 
ment logic.  Border  units  requiring  replacement  get  priority  of 
call  on  these  army  reserve  divisions.  Weak  mobile  units  are  set 
as  the  next  priority.  Any  unassigned  army  reserve  divisions  are 
then  notional ly  assigned  to  subordinate  corps  for  potential  com- 
mitment during  the  corps  estimation.  If  the  division  is  commit- 
ted, the  notional  assignment  becomes  an  actual  assignment.  Other- 
wise, the  division  is  retained  in  the  army  reserve  pool.  In  the 
case  where  a border  unit  requires  replacement  and  the  army  reserve 
pool  is  empty,  an  on-line  mobile  division  is  withdrawn  from  the 
front  to  replace  the  border  division  (see  Figure  1). 

(8)  In  order  to  give  the  CEM  logic  more  opportunity  to  as- 
sign divisions  based  on  the  current  situation,  the  logic  was  modi- 
fied such  that  reinforcing  divisions  arriving  in  the  theater  for 
both  Blue  and  Red  are  assigned  to  the  army  pool.  Should  the  army 
reserve  pool  have  nine  such  divisions,  all  remaining  reinforcing 
divisions  are  assigned  to  the  front  as  corps  reserve.  Reouilt  Red 
decimated  divisions  previously  were  returned  to  the  army/corps 
from  which  they  came.  Under  the  new  logic,  these  rebuilt  divi- 
sions also  go  to  the  army  reserve  pool  for  subsequent  notional  as- 
signment to  Red  corps.  Divisions  are  notionally  assigned  first  to 
those  attacking  corps  whose  previous  corps  cycle  estimation  indi- 
cated they  would  commit  a division.  Remaining  divisions  may  then 
be  notionally  assigned  to  defending  corps  (see  Figure  1). 
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(9)  Provision  was  made  to  modify  the  kill  potential  of  Red 
weapons  against  the  bunkers.  Provision  was  also  made  to  allow  the 
Red  infantry  personnel  to  capture  the  bunkers. 

3.3  Specific  Changes.  The  following  section  of  this  documen- 
tation is  a verbal  description  of  the  modifications  made  to  each 
subroutine  in  support  of  the  H/L  Study.  Several  minor  changes, 
such  as  DO  LOOP  ranges,  were  also  made  but  not  described  here. 

All  FORTRAN  changes  are  contained  in  the  last  section  of  this  re- 
port. 

(1)  Subroutine  ADJUST:  This  subroutine  was  modified  to  pre- 
vent the  FEBA  from  moving  within  the  frontage  of  a border  unit. 

Once  the  border  unit  is  replaced  by  a mobile  unit,  the  normal 
logic  in  the  subroutine  ADJUST  is  restored. 

(2)  Subroutine  ARMART:  This  is  a new  subroutine  to  remove 
the  artillery  battalion's  personnel,  ammo,  and  tubes  from  a rup- 
tured Blue  border  unit  and  place  them  in  the  Blue  nondivisonal  ar- 
tillery. 

(3)  Subroutine  ARMMOO:  This  subroutine  was  modified  as  fol- 
lows: 

(a)  Prior  to  the  assignment  of  reinforcing  divisions  (CALL 
ASNRDV),  a new  subroutine  FLEX  removes  all  unassigned  corps  re- 
serve divisions  from  the  corps  and  provides  them  to  the  army  re- 
serve pool  (in  the  case  of  Red  they  are  assigned  to  the  decimation 
pool ) . 
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(b)  After  the  reinforcing  divisions  are  assigned  (CALL 
ASNRDV)  to  the  corps  and  army  reserve  pool,  a new  subroutine 
ASREIN  notionally  assigns  divisions  from  the  army  reserve  pool  to 
those  corps  without  a reserve  division.  This  notional  assignment 
of  a reserve  division  to  a corps  gives  the  corps  an  opportunity  to 
attempt  to  improve  its  estimated  outcome  by  notionally  reinforcing 
its  on-line  divisions  (see  write-up  on  subroutine  mSREIN  for  rules 
on  assignment). 

(c)  If  the  defense  switch  (IDEFSW)  is  on,  the  subroutine 
EXAMIN  is  called,  for  the  Blue  side  only,  following  the  CALL  to 
the  subroutine  ASNRDV  and  prior  to  the  CALL  to  the  subroutine 
ASREIN.  The  subroutine  EXAMIN  will  replace  the  weak  on-line 
division(s)  with  stronger  unassigned  division(s)  from  the  army  re- 
serve pool.  This  sequence  of  logic  gives  priority  of 
replacement(s)  to  the  weak  on-line  division  over  the  subsequent 
notional  reserve  division  assignment  from  the  army  reserve  pool. 
The  foregoing  changes  to  the  subroutine  ARMMOD  give  flexibility  to 
both  Red  and  Blue,  the  lack  of  which  had  previously  caused  the  CEM 
to  develop  some  illogical  unit  asignment  i.e.,  the  CEM  could  have 
a division  in  reserve  to  a corps  in  which  the  corps  saw  no  situa- 
tion improvement  by  the  commitment  of  the  reserve.  As  a conse- 
quence, the  reserve  division  remained  in  the  corps  reserve  when  it 
might  well  have  been  effectively  used  by  another  corps.  See 
write-ups  on  the  subroutines,  ASNRDV,  ASREIN,  EXAMIN,  and  FLEX. 
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(4)  Subroutine  ASNRDV:  This  subroutine  was  modified  to: 


(a)  Turn  Red  rebuilt  decimated  divisions  over  to  the  Red 
army  reserve  pool(s). 

(b)  Assign  reinforcing  divisions  arriving  in  theater  to 
the  Army  reserve  pool.  If  the  pool  is  full,  maximum  of  nine  divi- 
sions, the  normal  ASNRDV  logic  prevails. 

(c)  Blue  corps  selected  to  receive  a reinforcing  division 
must  have  at  least  one  maneuver  unit  which  has  sufficient  frontage 
to  accommodate  at  least  two  divisions. 

(d)  A correction  was  made  to  this  subroutine  (ASNRDV)  to 
count  not  only  the  divisions  in  the  on-line  corps  but  those  in  a 
reserve  corps  (should  such  exist)  and  in  the  army  reserve  pool. 
This  total  division  count  is  then  compared  with  the  army  frontage 
to  determine  if  a reinforcing  division  may  be  properly  added  to 
any  of  the  army's  subordinate  corps. 

(5)  Subroutine  ASREIN:  This  is  a new  subroutine  which  is 
called  by  the  subroutine  ARMMOD  once  each  army  cycle  for  each 
side.  This  subroutine  examines  all  corps  which  do  not  have  a re- 
serve division.  Those  corps  without  a reserve  division,  with  ade- 
quate frontage  to  commit  a reserve  division  ana  with  a previously 
estimated  need  (force  ratio),  are  assigned  (notionally)  the 
strongest  of  the  unassigned  army  reserve  pool  divisions.  Those 
corps  with  border  unit(s)  may  be  assigned  a reserve  aivision  if  at 
least  one  of  the  corps'  subordinate  maneuver  divisions  has 
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sufficient  frontage  to  accommodate  both  divisions  while  maintain- 
ing the  required  minimum  frontages.  The  priority  of  assignment 
for  these  army  reserve  4300!  divisions  is  Dased  on  the  corps  mis- 
sion; first  priority  is  delay,  second  priority  is  attack,  and 
third  priority  is  defend. 

Should  the  assignment  of  ,~-,e  of  these  army  reserve  divisions  cause 
a new  corps  to  be  created  (recall  that  a corps  may  have  a maximum 
of  five  divisions,  the  addition  of  a sixth  will  cause  a new  corps 
headquarters  to  be  created),  it  will  De  created. 

Should  the  reserve  division  assignment  cause  the  creation  of  both 
a new  corps  and  a new  army  \ dquarters  (same  rule  as  divisions/ 
corps)  the  assignment  will  take  place  if  there  are  more  than  17 
divisions  in  the  army. 

Should  the  assignment  of  an  army  reserve  pool  division  cause  the 
creation  of  a new  army  headquarters  the  following  alteration  is 
made  to  the  parent  army  reserve  division  pool: 

(a)  All  unassigned  army  reserve  pool  divisions  are  shared 
equally  between  the  parent  and  new  army  headquarters  reserve  divi- 
sion pools  if  each  army  has  sufficient  frontage. 

(o)  All  other  normal  rules  for  the  creation  of  new  army 
and/or  corps  headquarters  are  followed. 

(6)  Subroutine  ASSESS:  This  subroutine  was  modified  to: 

(a)  Compute  the  FEBA  change  against  a border  unit.  (The 
computation  of  which  is  based  on  type  "C"  terrain). 


11 


(b)  Should  tne  loss  exceed  a set  threshold,  the  border 


unit  is  reptured  by  the  attacker. 

(c)  For  each  minisector  in  which  the  cumulative  FEBA  loss 
equals  or  exceeds  4.7  km,  the  bunkers  are  removed  from  the  Dorder 
unit's  status  file. 

(7)  Subroutine  CALCPF:  This  subroutine  was  modified  to  pre- 
vent an  on-line  maneuver  division  from  being  considered  as  a po- 
tential reserve  unless  at  least  one  of  its  flanking  divisions  is  a 
nonborder  division.  Keep  in  mind  only  nonborder  divisions  nay 
spread-out  to  occupy  front  vacated  by  a reconstituted  division. 

(8)  Subroutine  COMIT:  This  is  a new  subroutine  to  commit 
the  reserve  brigade  if  one  or  both  of  the  on  line  brigades  have  an 
estimated  outcome  of  a draw.  If  only  one  brigade  has  an  estimated 
draw  and  adequate  frontage  to  be  reinforced,  the  reserve  brigade 
is  so  assigned.  If,  however,  both  on-line  brigades  have  an  esti- 
mated outcome  of  a draw  the  following  rules  govern  the  reserve 
brigade  assignment.  If  the  missions  of  the  two  on-line  brigades 
are: 

(a)  Attack  and  defend,  attacking  brigade  is  reinforced  by 
reserve  brigade. 


(b)  Defend  and  delay,  delaying  brigade  is  reinforced  by 
reserve  brigade. 
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(d)  Permit  the  Red  decimated  division  replacement  logic  to 
revert  from  unit  replacement  to  individual  replacement  after  a 
specified  (user  input)  time,  i.e.,  prohibit  Red  units  from  being 
considered  for  the  decimation  pool,  regardless  of  unit  state. 

(e)  Alter  the  process  by  which  a potential  reserve  divi- 
sion is  selected  such  that  the  threshold  is  compared  with  the 
firepower  of  the  corps  excluding  the  firepower  of  the  potential  or 
actual  reserve  division. 

(f)  Cause  Blue  on-line  (nonborder)  divisions  to  replace 
ruptured  border  units  (calls  a new  subroutine  RECONA). 

(g)  Save  the  corps'  estimated  force  ratio  in  an  array 
(CEPTHR)  to  be  used  in  ASREIN  subroutine  to  assign  reserve  divi- 


sions. 


(12)  Subroutine  ESTIMD:  This  subroutine  was  modified  to  in- 
flict losses  to  divisions  in  the  Red  and  Blue  army  reserve  pools 
as  a result  of  enemy  close  air  support  and  general  support  ar- 
tillery fire. 

(13)  Subroutine  KIDNAP:  This  subroutine  was  modified  to: 

(a)  Call  the  new  subroutine  ARMART  which  removes  the  ar- 
tillery battalions  (personnel,  ammo,  anc  tubes)  from  a ruptured 
Blue  border  unit  and  places  them  in  the  Blue  nondi visional  ar- 
tillery. 

(b)  Remove  all  on-nand  equipment  from  the  status  file  of  a 
rupturea  border  unit  and  add  surviving  personnel  from  unit  to  the 
theater  replacement  pool. 


I 

I 


I 
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conventional  tanks.  The  subroutine  CB  was  also  modified  for  this 
change. 

(c)  Account  for  surviving  bunkers  by  mini  sector  rather 
than  by  brigade.  This  will  prevent  the  model  from  giving  uniform 
distribution  to  bunkers  during  subsequent  cycles.  Keep  in  mind 
bunkers  cannot  move;  once  a bunker  is  killed  in  an  area  of  the 
front,  it  is  destroyed  forever.  Other  subroutines  requiring  modi- 
fications for  this  change  are  INUBDV,  TNKAPC,  and  DDEND. 

(25)  Subroutines  which  required  minor  changes.  The  quantity 
of  divisions  which  may  be  in  an  army  reserve  pool  at  any  one  time 
was  increased  from  four  to  nine.  The  following  subroutines  re- 
quired some  modification(s)  to  accomplish  this  change: 

Main  Model 


TCDATA 

ICRDMD 

READAT 

REPLST 

ARMMOD 

UPLST 

ASNRDV 

ARESQ 

CANDTE 

DIVMOD 

ESTIMA 

OIVRPT 

EXAMIN 

KIDNAP 

ESTIMO 

Preprocessor 

THESEC 
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Postprocessor 


PROCUT 

TSTCLC 

RDTCM 

UTLOG 

STCALC 

UTREP 

(26)  To  allow  the  Red  equipment  repair  capacity  to  vary  over 
time  and  be  prorated  between  types  of  equipment,  modifications 
were  required  to  the  following  subroutines  in  both  the  CEM  prepro- 
cessor and  main  model: 

Preprocessor  Main  model 

RUNSEC  SHELF 

UNTSEC  HELOSS 

RESLOS 

TNKAPC 

(27)  Several  subroutines  were  modified  to  update  the  CEM  re- 
ports to  include  information  either  not  reported  or  unique  to  the 
bunker  unit/army  reserve  pool  logic. 

(a)  To  include  in  the  Tactical  Report  those  divisions  in 
the  Red  army  reserve  pools,  the  following  suDroutines  were  modi- 
fied: 


OIVRPT 

TSTCLC 

PROCUT 

UTLOG 

RDTCM 

UTREP 

STCALC 

(b)  To  report  the  initial  authorized  resources  of  the  Blue 


Fr 


0 
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cavalry  units  which  are  in  reserve,  the  subroutine  PRBOIV  was 
modified. 

(c)  To  include  in  the  Tactical  Report  the  equipment  on 
hand  in  each  unit  rather  than  the  losses  to  each  unit,  the  follow- 
ing subroutines  were  modified: 

PRBDIV  PRRDIV 

(d)  To  write  the  detail  diagnostic  output  of  the  main  mo- 
del to  tape  (each  division  cycle  is  a single  file)  such  that  se- 
lected files  (division  cycles)  may  be  printed  as  post  analysis 
suggests  requirement(s),  the  following  subroutines  were  modified: 

CEMX  TCDATB 

3.4  New  Common  Arrays.  The  following  is  a description  of  new 
common  arrays  which  were  required  for  the  border  unit  concept.  As 
can  be  seen  by  a review  of  the  FORTRAN  changes  to  the  CEM,  other 
common  arrays  were  also  modified. 

(a)  COMMON/BORDIV/INFORT  (70).  Contains  a Blue  division 
status  indicator  which  is  indexed  by  the  index  of  each  Blue  divi- 
sion. The  indicator  is  as  follows: 

(b)  INF0RT(N)=0, 

if  a Blue  division  N is  a mobile  (non- 
border) unit. 

(c)  1 NFORT ( N ) >0 , 

if  Blue  division  N is  a bunker  unit 
which  has  not  yet  been  overrun. 

(d)  INFORT ( N) <0, 
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if  Blue  division  N is  an  overrun  bunker 
uni  t. 

(e)  C0MM0N/BUNKER/TANK1  (600),  TANK6  (600).  Contains  the 
quantity  of  nna  i n gun  bunkers  surviving  for  each  mini  sector  of  the 
theater  (TANK1).  TANK6  is  same  as  TAMK1  Dut  for  TOW  bunkers. 

This  array  is  indexed  by  minisector. 

(f)  COMMON/BORBDE/FRACBD  (3,28).  Contains,  for  each  bri- 
gade in  each  Blue  border  unit,  the  fraction  of  the  division's 
close  air  support  and  air  cavalry  resources  currently  allocated  to 
the  brigade.  This  fraction  is  based  on  the  relative  enemy-to- 
friendly  firepower  ratio  of  tne  brigade.  FRAC8D  (i,j),  wnere  i is 
tne  brigade  and  j is  the  division. 

(g)  COMMON/SSLIMIT/ILO,  I HI . Contains,  during  the  engage- 
ment assessment,  the  northern  and  southern  mini  sector  boundaries 
of  the  current  assessment  subsector.  During  the  resupply  phase, 
the  variaDle  ILO  takes  the  value  -5  to  distinguish  between  assess- 
ment and  resupply. 

(h)  COMMON/3 IGLOS/OSSES  (45,4).  Contains  attrition  re- 
sults for  all  units  involved  in  a single  engagement.  (See  de- 
scription of  the  CEM  array  LOSSES.) 

(i)  COMMON/CAVBDE/ICRPB,  IDIVB.  Contain,  respectively, 
the  parent  corps  and  division  index  of  the  Blue  brigade  currently 
involved  in  the  engagement  assessment. 

(j)  COMMON/ IREPL/RPOOLR  (9,3,11),  RPOLRC  (11).  RPOLRC(k) 
is  the  count  of  the  kth  Red  army  reserve  pool  divisions. 
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(k)  RPOOLR(  i , j ,k ) contains  the  index  of  the  itn  division 
contained  in  the  kth  Rea  army  reserve  pool.  jx  is  the  index,  ^ 
is  the  index  of  an  on-line  unit  to  be  replaced,  and  j-j  is  the  ae- 
lay  between  the  time  of  flagging  the  Red  army  reserve  pool  divi- 
sion to  replace  a weak  on-line  division  and  the  actual  replace- 
ment. 

(l)  DIMENSION  FPTUBE  (81/0.095 , .190 , .080, .052 , .0005 , 

.0005,  .038,  .115,  .006/.  Contains,  for  each  type  of  Red  ar- 
tillery tube,  the  firepower  per  tube  against  bunker  targets. 

(m)  COMMON/CORDER/CFPTHR  (5,11,2).  Contains  the  corp’s 
estimated  force  ratio  minus  the  upper  thresnold  (above  which  the 
corps  will): 

1.  hot  commit  a reserve  division. 

2.  Reconstitute  an  on-line  division  to  reserve  status. 

In  other  woras,  this  value  CFPTHR  (corps,  army,  side)  is  an  indi- 
cation of  how  much  a corps  would  more  effectively  engage  tne  enemy 
if  it  had  a reserve  division.  The  more  negative  this  value,  the 
more  oadly  the  corps  needs  the  reserve  division.  Tnis  value  is 
set  in  tne  subroutine  ESTIMC  and  is  used  during  the  following  army 
cycle  by  the  suproutine  ASREIN.  Recall  the  subroutine  ASREIfo  no- 
tional ly  assigns  reserve  divisions  to  each  corps  as  a function  of 
relative  need  within  each  mission. 

3.5  Phase  Lines.  The  phase  line(s)  logic  was  developed  for 
the  CEM  to  permit  event  triggers  as  a function  of  unit  location  or 
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the  relative  distance  from  a particular  location.  For  example, 
here  before  one  could  program  the  CEM  to  recognize  "panic"  or 
danger  as  a function  of  rate  or  time  of  events.  With  the  addition 
of  the  phase  lines,  one  can  define  danger  or  panic  as  a function 
of  how  fast  the  FEBA  is  currently  moving  and  its  expected  time  to 
reach  some  particular  point  (area).  This  current  logic  is  pro- 
gramed to  accept  up  to  three  separate  phase  lines  per  side.  A 
phase  line  may  extend  across  the  entire  theater  or  any  portion 
thereof.  The  inputs  are: 

Low  mini  sector  boundary  for  line  . 

High  mini  sector  boundary  for  line  . 

FEBA  coordinate  for  line  . 

The  "MINISCTR"  card  was  modified  to  include  a card  count  entry. 
This  is  the  count  of  cards  to  follow  the  "FEBALOCN"  card,  which 
contains  the  phase  line  dimensions.  (At  present,  this  count  must 
equal  one. ) 

A new  input  card  "PHASLINE"  has  been  developed  for  the  CEM  prepro- 
cessor. This  card  must  follow  the  "FEBALOCN"  card  and  just  in 
front  of  the  "ENDPNTS"  card  ( i . e . , between  the  "FEBALOCN"  and 
"ENDPNTS"  Cards).  Blue  phase  line  card  must  preceed  Red. 

One  subroutine  has  oeen  written  which  will  compute  the  distance 
from  the  current  FEBA,  as  bounded  by  the  mini  sector  coordinates  in 
the  subroutine  calling  sequence,  to  either  the  closest  phase  line 
or  to  a specified  phase  line.  For  example: 
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CALL  PHASER  (IL,  IH,  IS  LN,  IDIST) 


c 


IL 

IH 

IS 

LN 


LOW  MINISECTOR  BOUNDARY  OF  SEARCH. 

HIuH  MINISECTOR  BOUNDARY  OF  SEARCH. 

SIDE. 

Phase  line  number  (0,  1,  2 or  3).  To  compute  distance 
from  FEBA  to  phase  line  zero  (0)  will  compute  distance 
(IDIST)  to  nearest  phase  line  and  return  not  only  the 
distance  ( ID  IS ) but  also  the  number  (1,  2 or  3)  of  the 
nearest  phase  line  (LN). 


IDIST:  Distance  to  phase  line  (LN)  from  FEBA. 


MI NISECTOR /WEAK  DIVISION 


FORMAT 

: 2A4 , 

2X,  415,  F5.2,  215,  2F5.0,  211,  15X,  A3,  15 

Col 

Format 

Entry 

1-8 

2A4 

"MINISCTR" 

9-10 

2X 

Blank 

11-15 

15 

Number  of  mini  sectors  in  theater,  > 0,  * 1000 

16-20 

15 

Number  of  mini  sectors  per  terrain  band,  >0 

21-25 

15 

Minimum  Blue  division  frontage,  * mini  sectors 

26-30 

15 

Minimum  Red  division  frontage,  - minisector 

31-35 

F5.2 

Force  density  ratio  of  flanks  to  front 

36-40 

15 

Maximum  allowable  flank  in  hectometers 

41-45 

15 

Maximum  number  of  Blue  divisions  which  can 

exist  in  an  army  reserve  pool,  max  -9.  Note, 
if  this  entry  is  zero  (0),  the  defense 
switch  is  considered  off. 


46-50  F5.0  If  the  defense  switch  is  "on"  (cols  41-45  >0), 

and  the  Blue  division's  atk/def  DRIFP  is  greater 
than  this  entry,  and  the  Blue  division  is  at  a 
minimum  frontage  +1  mini  sector,  the  Blue  division 
is  "tagged"  as  a weak  division 
51-55  F5.0  If  the  ratio  of  IFP  X STATE  of  the  strongest 

army's  reserve  division  to  the  army's  weakest  on-line 
division  is  greater  than  this  entry,  the  strongest 


army  reserve  division  will  replace  the  weakest  on-line 
di vi sion 


56-60 

F5.0 

Subsector  flank- 

to-frontage;  - not  used 

61 

Blue  phase-lines 

card  count 

62 

Red  phase-lines 

card  count 

63-72 

12X 

Blank 

73-75 

A3 

Sequence  label 

76-60 

15 

Sequence  number 

Phase 

Line  C 

ard  10  January 

1979 

Format:  2A4 

, 2X,  3(315, 5X),  2X 

, A3,  15 

Col 

Format 

Entry 

1-8 

2A4 

“PHASLIME " 

9-10 

2X 

BLANK 

11-15 

15 

LOW  MINI  30UNDARY  LINE  1 

16-20 

15 

HIGH  MINI  BOUNDARY  LINE  1 

21-25 

15 

FEBA  COORD  LINE  1 

26-30 

5X 

BLANK 

31-35 

15 

LOW  MINI  BOUNDARY  LINE  2 

36-40 

15 

HIGH  MINI  30UNDARY  LINE  2 

41-45 

15 

FEBA  COORD  LINE  2 

46-50 

6X 

BLANK 

51-55 

15 

LOW  MINI  BOUNDARY  LINE  3 

56-50 

15 

HIGH  MINI  BOUNDARY  LINE  3 

25 





A 


61-65 

15 

FEBA  COORD  LINE  3 

66-72 

7X 

BLANK 

73-75 

A3 

SEQUENCE  LABEL 

75-80 

15 

SEQUENCE  NUMBER 

The  following  common  array  was  added  to  CEMPROC  (SDEDIV)  for  phase 
1 i nes ; 

LNPHSE  (3,3,2). 

LNPHSE  (i,  j,  k)  where: 

i  = l = Low  mini  sector  boundary 

2 = High  mini  sector  boundary 

3 = FE8A  coordinate 

j = 1 = Line  1 

2 = Line  2 

3 = Line  3 

k = 1 = Blue  siae 

2 = Red  si  deed 

The  block  data,  PREDAT,  was  modified  to  accept  the  phase  line 
COMMON  array  and  card  image  format. 

The  subroutine,  THESEC,  was  modified  to  read  the  phase  line  de- 
scription cara(s)  and  transmit  said  descriptions  to  the  MAIN  mo- 
del . 

The  subroutine,  READAT,  in  the  MAIN  model,  was  modified  to  read 
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the  phase  line  descriptions  transmitted  by  the  preprocessor 
(THESEC)  (via  a binary  input  file). 

3.6  CEM  FORTRAN  Modification.  The  following  section  of  docu- 
mentation contains  listings  of  the  FORTRAN  changes  to  the  CEM  for 
the  H/L  Study.  This  section  is  not  intended  to  contain  a complete 
FORTRAN  listing  of  the  CEM.  It  does  contain  a listing  of  the  FOR- 
TRAN changes  and  surrounding  FORTRAN  statement  such  that  the  iden- 
tification of  where  and  what  can  easily  be  made.  To  further  as- 
sist the  reader,  a solid  vertical  line  has  been  drawn  along  the 
left  hand  margin  adjacent  to  all  such  changes. 

Subroutine  listings  contain  herein  are: 


ADJUST 

A-l 

ARESQ 

A- 4 

ARMART 

A-5 

ARMMOD 

A- 6 

ASNBO 

A- 7 

ASNRDV 

A- 9 

ASREIN  (NEW) 

A- 16 

ASSESS 

A- 2 2 

BLDIFP 

A- 29 

CALCFP 

A- 30 

CANDTE 

A-33 

CB 

A- 34 

CEMPROC 

A- 38 

CEMX 

A-39 

COMIT 


A-41 


DDENO 

A-42 

DIVMOO 

A- 46 

DIVRPT 

A- 49 

ESTIMA 

A-51 

ESTIMC 

A-56 

ESTIMD 

A-63 

ESTMBV 

A-64 

ESTR1 

A-67 

EXAMIN 

A-69 

FLEX  (NEW) 

A-71 

&ETBV 

A-73 

HELOSS 

A- 74 

ICRQMD 

A- 7 5 

INITIAL 

A-77 

INUBDV 

A- 78 

KIDNAP 

A- 80 

PHASER  (NEW) 

A- 86 

PIKBV 

A-87 

PREDAT 

A- 90 

RARTS 

A- 96 

READAT 

A- 100 

RECONA 

A- 103 

RECOND 

A- 10  5 

n 


REPLST 

A- 107 

RESLOS 

A- 108 

SHELF 

a- no 

STAMAT 

A- 112 

TCDATA 

A- 115 

THESEC 

A- 117 

TNKAPC 

A- 121 

UPLST 

A- 125 
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